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[0001] 

(EL) fA'^CIfl,. i 1 9l¥L<{i:, 
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imtn&ffi&xvftWftffi&L i a t^-^MS] *« 

feSrffM-T-S i i #*T# ■& o Til^^UO-f -f X71- 

^oj; 3 ^m^mm^t htvz^h . 

ELf^Mm 1965^3H9B^MT$tL/t Gurnee^ 
C0*H«rltll3, 172,862^38. 1965^3 9 B(-?Mt£ 
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5 ^-fe>X (Double Injection Electroluminescence in 
Anthracenej „ RCA Review. g§30i§. 322-334H. 1969 
^ MX/. 1973^1 £ 9 BlzmfZtltZ Dresner^*!! 
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[0003] W«E L^VS'^f XSJt^iSpfclfcttSfBfi 
T»^Jf(<l. 07^D^-^-)H«ELl 

tit. 

[0 0 04] ^SELT'A-YXtC&W^. fe. 

356,4299". 114,539,507-9-, 164,720,4329". 164,885,2 
11-9. 165, 151,629-9. 165,150,006-9. 165,141,671 
-9. 165,073,446-9. ^5.061,5699-. 115,059,862-9. 
^5,059,8619-. ^5,047,6879-. 164, 950,9509". 114,7 
69,292-9. 115,104,740-9. 165,227,252-9. 165,256,94 
59-. ^5,069,9759". 165,122,7119-. 165,366,8119-. 
M5, 126,214-9. 165,142,3439-. 165,389,4449-. 
S§5 , 4 58 , 977-94^# £IBtt £ fVO * 4 . 
[0005] yjVitjy— ELf-f XTl/- ;n°*/KT)113I 
fAfcftt, fi^Sr*. S. Sl*» (RGB) ELtm* 

fiKWFJtMcOE L-fefflBP "£,-£££-£ LA 5 i t 

*. scu^ti »feE Ltm^wttr* •) . 

^WfeE Lttffi^-i 4 -I b tz X 0 . TJ^i^l-^- 
4, tfeELMIl ^l^ffiELfflC 

^»<?5iaaRfe»*fe** K-r-f-4 £ t \z 4 
h . ; o^x h - yx y^^—mmmt. 

( ftBttlttlM , 769 , 292-9 ) 1 4 o T Hffl£M&k% tlX 
^4. |5j«t. MELfeii. *Xh(?5irfeEL3tffitC 

^ (#HRHR*5,015,999#) tcMlftStlTV^ia 
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B- 



CD 



[0 0 08] ±1&j£ ( I ) CtSVVC, na2*^8«S 
JBrC&O, ZJ40. NR. £^(4ST*D. R&VR' 
J4. f*t. **. MxtfTnbVK t-yf-;K ^.Tf- 
;l^<?) 1^24 crymMM-T^n-oTlV^lV^ MUS? 

S^{iaB^#^Sr^-r40tc^^JS^-C354. B 
^c*g-^-S-tir4r;^;k. ru— ;k a«r;i- d r;i'. 4 

[0009] 

[ wmmmmm ] *»b^ i n . 

D. S^KjEL<31!WS*l*. Hit. *^Hf^OELr 

JS1 0 ry-b* 1 0 414, «JB$fut2JB<0 

ti7^1A*^5rl,EL»l 08t±ot^y-K 

1 0 6tjiisis*vr^4. ry— H«<?5Jii i oii, * 

fE»S«±t. *«EL^#:^«^fE»ii&*)St-4« 
1 1 2MEK5fLTV^4. yy-Kt^y-H(i. 
W*l 1 6&V1 1 8(Cj;-5T. JWI5AC4fcl4DC« 

[ooio] fts|jjB#tcj3^-c. ry-hwv-b* J: 0 

itmfiT'fe 4 iS-^r{4 . ELfV U X{4)I^r|B] ^ S - ^ 7X 

(iEmM^-r'jT) 14. 7*y-H*^*-;nsaata 

—)VbWf\i, ^EPI 2 03ttfl 2 2-C'^t^J: 
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ti;. Tang _S.tX Van Slyke (Applied Physics Letters, 

51®, msc 1987^) (cwssti.. m^i±mmmco 

[0 0 12] 02£*Lfc*«ELTA>f X2 0 0(±, 

5^*(il2 0 2TS>li. 77-l'204(l HJi£;fl 
fe3Jf«*H7-f A'A36»63Sr4EL*|*2 0 8fcJ:oT 
*V-K2 0 6i:Sifa§ixTV^, 7y-K2 0 4CR 
#$"5 JB 2 1 0 (±*-/Mrai«-£"& S . # y- H 2 0 6 

t m^immt nmzmttstitim 2 1 2 te$mmx-$> 

[0013] X100t200t(l f>^X2 

0 0 KUi. ±(;*-;i-ffBi^^ LTX W h U)V 

& £ f: £ |ft Wf IB iK L T v * * . £ cr>&X\ M « cd^MM 

nmmim%\~t&zb&x'%. ±^t. «*fcsh±t-c 
natu, n^atx^-zHSMJiJi, sue, 

[0014] 03«o*fllT' , W X3 00I1 *5MB<^)5e 
m^mm±m3 0 2X'hh, ry-F3 0 4ii 

Sflfc 5B<0#lSsl7 ^lA^^SE Lffi#:3 0 8C 
iot^y- H3 0 6i;g|P^S^XTV^ o 77-^13 
0 4 oxfcteli, *-/t4iAJf 3 10, 3 1 

2 , aae* 314, m^fEjiii 316, AifWr?mxm 

3 1 8#I«&58WS*VCV*4 . 7*4 X3 0 Outfit 
£ t Jiltlir'^M X 2 0 0 t;3S&LT^£ . ELf^ 

-fxti, 7*4xmiZT^tzm%ozb%<, «e 

[0015] ELf^^ 1 0 0, 20 0t5£lfi3 0 0 



[0016] W«EL^ft£?)fflB!cii, «ffcr>^ ^aet 
3 0 0 t#H8LTJaTtK^W-S . tf^7 -f U Vrtteflj 

£Hr*t-§«#, *iELfv^x«*^iaAi (H 
«4, -tf)V7 a v >&M*&ts#>v7 < v ym&fr&im 

Wt'bh. fohU<7>-tftV7J Alder <7)* 

H4fl^3 , 9 3 5, 031f. ttzit. Tang <7)*H 

**n s »4, 3 5 6, 4 2 9-m=saBS*tTtso, -ea^ 
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Q(4, -N = 4^{±-C (R) =T'&0, R{±^ 

itf06MSi4a^*Sr^-CV^-Ci>J;V^ fftLv^P 
SB*, J*SR. -f*^. tiit^RwaHS^-^tr. iff* 

[0018] ^ U >"ft-#ft<JMHRL a £ff 4 
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(i, rm;kK IIS, ^i^A.,. — -y 

[0020] ^m%tftvy ^ v >te&fo<nmmT<?>i> 

<DX'foh» i£)V~7 A UV, 1, 10, 15, 20-f b 
77i — /P- 21H, 23H-i(II) #)V7 A V 
1, 10, 15, 2 0-fh77i-;l'-2 1 H, 
2 3 H -ffiiti (II) WV? A U >\ I7?ny7- 
y„ ^0^7^05/7-^7/^^'. 
[002 1 ] LfAM x^-zMSiJi ( 3 1 

2 ) li, iJ«3r< fc t> lo^*-;l^a»tt3f#K4»T5 
>£ir#U ISTSytt, 4«a:<i:t>lo<z>3tt<oS* 

>\ y'7U-;i/rsy, i'J7y-;i7Sy. 4t*cJ±t 
>J — )VT s u v— t'co r 'J — a-t 5 y-c* & . h 
uru— ^sytyv- oMii. Kiupfei *£7)*iiw 

ffl&3 , 1 8 0, 73 0-^«t=IB«S#iTV^4. 
;HP*>fc'-;«TBMSix. Xtf/*fcti*I«5r< i: *> 1 
o<?DM14*»^**£^tf{fec9#f4 h ijr U— ;PT 

SyKi, Brantley ^TfcBtftfffFB, 567 . 
3 , 658 , 520-^- tCfetft § fLT V * & . 

[0022] mcommco^mimTs. yma. 
a. tibss (iv) T*$*i*fc*>£*tt. 

[ftl4] 
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fcO. Gli, 7'J-VX y;n7/Kl/y, ifcliT 

[00 23] m&tffift (IV) ML, 20c7)h V 
T y -/l-T 5 yBftZ MMt&m 4 L v <o HJ T D 
-;i7Sy(i. TIEsS; (v) -paiSjfiSfcfrc&S. 
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mtR$ nfe r u ->vmx-fo * . 

[0025] ±12^^ (IV), < V K (VI DC 

■J— /M"*!'*. atN\ 7/^7-^ K, ^n^^HatX 
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14) ti. ^i^J±^ttF4£#irU iw^JStfc 
ft£«^-*-/i-BIS^*iSk Ltxi/^ hn/i-S* 

^((8-quinolinato)Alrainum) (Alq) Th'O . iixti 

«r >6 £ k fc «t o 

flkLTAl q^fflUtELf^^Co^t, Tgang 
^HCJ; >9. J- Applied Physics, f&5^ 3610-3616 

W^fiil k £ k ^PbI^x 
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[00 38] gS8ffih 
[<L4 1 ] 




5£4^ ZJ4. Ot*;J4 C (CN) 

boo- 

5S4>. XSt>'Y|J, O, S. S0 2l CH;, CHR, C 
RR' , tfzl&NRTh*). frOR&VR' {4. 

i^4 2 4^«is^Mip)jgjiS]K», 

7nb";l/, t-y-f-zK ^.rf-zl^ 6K2 0ii)| 

MR' J4. »£5§F#ai*§£j&-$-S 

[00 393 m9M : 
[ft4 3] 



[ft4 4] 



Ht4 5] 



[ft4 6] 




3S4>, Z(i, Ot3tt4 C (CN) 2 T-$>0, X(4. 
(X S, S0 2 , CH 2s CHR, CRR' s Ait(4NR 
TfoV. ^RSVR' 14. **, 1K24 



?dd, 7;ktof ; S>-&V>{4. RRX/R' J4. IK 
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[ft4 7] 




[0041] 
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X=S, O 
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[ft58] 
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X=S, O, N, Ar 
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[^6 2] 




[0048] L«#ciOS^<EiiSfcL ftW^^ 

/AVVS> .y7\ W*.|f 2 . 0 0 e ViMt 
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[0049] *«e \.mm.<r)^m^m-th<n[zm^ l 

^WPJi. ^ -f /i^ffMffisk BP*> 5 0 0 0 A*iit^ff 

#:^o*f t l v -^MTfiSi . m^mmiz x s t» cox-h h . 
its. wfc, A^^Jisi&soAaBE^aESfcfcaKs 

^w3r< fct>*&l 0 0 0A£-r&Ojttf6J4 
[00 50] A^BflCOE L^VS'-f XtCiittSIf 7 4 /W* 

^h-£i>^ #*e Lf^-f ?-<r>ft.mz\±-%mx°foh . 
[0051] *«e L-f'^w xwry- r-'at^r/- H 

S J^{4*«W^SBJ^7X7°k- hi fcliT^f-y 

£SS5!tS;ft.& . #fgHJl<5D*fiE L-r^W 1 OCOflMI 
{± s Gurnee ^(JO^IB&frgB, 172, 862-*f\ Gurnee CO* 
Mfft-SB, 173,05O§\ Dresner CO r T> b 
lf&2M&A^\/? hKUl -S *-fe>\X (Double Injectio 
n Electroluminescence in Anthracene) j s RCA Revie 
w, ff!30^ 322-334K. 1969^. at* Dresner C0*H 

#rrm3,7io,i67-f-tcM^sn.Tv>i»a;a^. ^5x7 

ndium tin oxide) #>£>2r£3fr8Ji'ttTy- FSr^tf^* 

[00 5 2] #?|HJlC0E L-?W XJ4. fittfcttffitt* 

£ t iflBGHZiVC ^4 J: 5 &ffitC0;feMj& i £>&&;# y- 
^-&ffl^•>TJ;v■> <> ffi{±*ram^«fc^< locoffi 

co&jk t coii^-^-^ittc ± -3 t# y- h zmrntz i t 

ig^fl-S 0 ^^^Sffl^fcLT, Tang at/ Van Slyke 
CO*|BW| ! Fffi4,885,211-^^#HS$fLfv!Vi„ ZZiZ^ % 

[00 53] 

mmmi 

1, 3, 5-iy7(N-7i-/l-N-7i-;lTS7) 
N-7i-/hl, 2-7x^l/yy'7Sy (16. 6 



g, 0. 0 9^/b) CO 1 0 0mLC0N-yf-/l-b°n >J F 
>Mt. »fbl, 3, 5-^yt'yb'j*;t/#-^ 
( 8 . Og, 0 . 0 3t/l)&. SBRT, SST'WT 

fi£»£ifrSILfcSL 3 0 0ml 0»fr*fc«l¥L5rJ& J & 

cOfJL HDKL^bUO-XTS h'til 9. 5g (JR*9 
2%) Xfo-otz* 

[0054] mmm2 

2, 2' , 2" - ( 1 , 3, 5-7x-l/» M)X [1 

-y x. 1 H-^.yX4 5 ^"y"— ;b] ( t p b i ) co 

TPBIll 1, 3, 5-h l JX(N-7x-;kN-7x 
5 7 ) ^yX7 0 . 3SU±coM*JET. 

28o^f,29 <5°cxi& i emsnss-rs z t izx 

Ltz . M^^rT P B I ( -fe/HHHfcilffiSHSfflr S £ t> 
CO) (4, 2To r r£Efc*JV^T, 3 1 5°CT" 2 0#^$ 

t4:tlcj:-)Tl}ft. 
[0055] mtm\3 

fctHtt. xvsvfxffijtii. 3^co^HJi, fiU 
a ) A yyVA^X ( I TO ) MS^'^xSK*, 

b ) ffl^^cr^T— yco^-;W±Ail ( 1 5 0 A) Sr I 
TOSSS«co±tc. ^y^;k^-h^^co^#(cj;-o 

c ) |||7^o^T-yJlco±tc, ^(i>9^>^;v#'-h 
*>6<?SIMtfc:J:0, N, N' -fx- {i-f-yf-ii) - 
N, N' -y'7x-;Kyyyy«*-;^l ( 6 0 
OA) £«Ml$-tt£o 

d ) tp b i comT-mmm < 5 0 0 a ) * , 

Bco±tttW§^. 

e ) TP B IJ1C0±^. M"?Jtl 0 : 1 COM gB&F'A g 
£>^Jj££:fxS2 0 0 0AWXfV-Kt*ltS*t. 
[00 56] ±IEC0j*gtLgtC4 0 , E Lf^M XCOtt 

-T £ t:#x?)9&k L fcJIMf t-^fifJRtt t tz . .1 co E L t^' 

-fX^i?>C0SBtai7a(4. 2 0mA/cm2<7)liIlSV' 
7 . 3 VCO^M T^WETfHftS-ftfc tlt348cd 
/m?Xh~>tz, iC0ELfe{±. 1931CIEM1 
tZt3\^XX=0. 15 3^OY=0. 15 7<50#fe"T£> 
-5)t f H4 tCT^L^E LX^? b/K±. 46 0nmtt 
-^ntH^LX^fz. ZcOELX^hMZ, ELWc. 
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[0057] HJSM4 

fl!-3Tft*Lfc. T^XflfjiJi. 40«fii, BP 

a) IT0^5XSS^, ffJRWJ!6^HtfrjStt«t)H 

b ) l7^ni/T-y«*-/lftAI ( 1 5 OA) £ I 
TOSISI«±(: , ? y * b j&>£>«ffc i 

c) ffl7^n^r-yjfco±(^ ❖ao^^/M*— b 
^co^it-J: 9. N, N' -t'x-(i-t7f;D- 
n, n' -^^x— jv^yi/i/ycry-fr— /HSSJI (60 
OA) 

d ) A 1 qCDfl^Ji ( 3 7 5 A ) £ ^— ;l^^BcO±t; 

e ) t p b i con^Hsmm ( 3 7 5 a > £mtmco±.iz 

f ) qt^eauioifc, «mtl 0 : lMgM'Ag 
^M§tiS2 0 OOA^y-h* 

[0058] iMi&mmTMizx <o . e lt^-h xco*t 

■T4 tztixrXfflk L£*f ft fct^JRW ttz o i^OE L xvs' 

8 . 9 VW^ TX«J±T'ff»§-ii:^ t#C631 c d 
/m^tAi/Co ;«ELfe(l 1 9 3 1 C I EMI 
tfc^TX=0. 3 16#*oY=0. 5 57cr>n&T$> 
->tz« ELX^ 5 28nmth-^MM 

[0 0 5 9] *ftM5 

JlStl e l -fV w x £ . ETRMBrifcfc: 

ftoTf^SLfc. T^-r*»3iii, 4o«w«ae, ip 

a) I TO^F5XlS^ ifrJEoafeSMB+raBl*«t)H 

b ) ifl^n^T-y^-zHiAJf ( 1 5 0 A) £ I 
THHtS-tWI:. 

c) ^-;W±A«<50±^, ^tiO^y^tf-b^co 
l&ttcj: 1 ^ N, N' -b"^- (l-t7f/l/) -N, N' 
-^'71- ju^yitity&X— MkMM ( 6 0 0 A) £ 

d ) 4 , 4 ' -b'X- [ ( 2 , 2-y'7i^) If- 

;H-1, l-f^i-zbcT)^® ( 3 o o A) 

e ) T P B I cO«^-fej*Ji ( 2 0 0 A ) £?Btyi<7)_L(;: 



f ) *P£3iJi<9±fc, ISTJtl 0 : lOTgWAg 

3&>£>7^Jj£§;Jx62 0 0 0A<7)*y — K£JfBSf§-arfc, 
[00 60] ±K(7)iSiElS(' i 0 , E Lf^-f *<Z>*S 

5fcft«9aK LfciftB £ft&JR#i Liz . ;»ELf^ 
-<^*^C0SBeai73(i:, 2 0mA/cm2(7)lSlt'ff 
l§tit!:St5 37cd/m 2 t'S)-5y: 0 itfOE Lfe 
(4. 193 1CIEMICfc^tX=0. 15 4J&0 
Y=0. 15 9«ffet$io!t t EL7^,;i-;Hi 4 
6 0 nmfce-^ftffi**UTV^. 
[00 6 1 ] H»J6 

fctfSUc. 'r^^aBHi. 4o«*^Jg. BP 

a) iTO^xliJ, iffJRioaswWtt'riMtWtiH 
^ftXPI L . Kftje-C Uy7L, h ;bx ^jR««f rial 

b ) ffl^n^T— v<7)*— /l-itAJI ( l 5 o A) £ I 

WtlZXK). N, N' -t'X- ( l-t7f/H -N, N ' 

-J? *—!VKyisisycD*-MSMM ( 6 o 0 A ) £ 

d) t'X-(2-^f;l/-8-^7U77h) (2, 3-^" 

^f^7i75M t^s-^a (iii) sois^Ji 

(B-Alq, 3 7 5 A) £*-;W£31StfO±{C*tW§ 

e ) t p b i <nmr&mt < 3 7 5 a ) ^^Ji^ic 

f ) tt^f55*JlCO±t, JS^Jrbl 0 : lWMgMAg 
A>6»«$#tS2 0 0 0Ac7)^V- K£itmS-*fc. 
[00 62 ] iEtf^SKEB* 1 . E L-rA>f xwnmz 

X*>^<7)Sl3ttt}7J(i, 2 OmA/cm^COm^T-ffilJ 
$-^Jtt§tC6 66c d/m 2 T*-3Jt, .I^ELfe 
(4, 193 1CIEfeIStfeV^X = 0. 2 0 8^-9 
Y=0. 3 6 0(D#*SfeT*-r3/i„ ELX^^h;K4s 
4 9 2 nmtb°-^JS:ajSrWLTV^ s 
[00 63] mMM7 
VHSmmtpT P B I -CJi& < A 1 q (37 5A)tft 

sit vj.mmffi.rn e t mmco^mvE l tj u x 

WLtl. ZCOELfW Xfr 20mA 
/cm 2 cr>'»tfiMTitm-£'tt?zt%t l Z4 6 0c d/m 2 T- 
fc-j/c. C I Efe)lfS{4 s X=0. 2 14*^Y=0. 
3 7 3?*-7t. ELX^^f/Hl 492nm(;e- 



(13) 



fflPP 10-106749 



<^ t/j l i J=> i ^ v r\ i 4 V fl>/Ju c b T y n y ^ ^fe 9 


L 1. D 


■ ■M 17k 

Wl^v 




1 1 R- 




u ^ tiTL Sj Ls'^/J ■. -^P* 7U fi ^ 7 1 R It iX, <■> -PlilZIJI J ; — 4 J V ^ ^ N 


1 on. 






1 99. 




L L^J UU V 7 IbJ vk J 


9(1(1- 
u u 


■■FT Zr/^of 


L L±l 1 J ytx M /J ^ J 'AT 3- L-v 'DL / > ^ 1 Af^^alfjE^J 


9(19- 

Zi u z 


■■^^ 




9 0 4- 

Zi U -rt 






2 0 6- 




ifr^l [£Fr rfTtg^rRZlT"" ;£* X 


^1 u o 




rfM^ 1 ^fe ^ H R c7l tr" ffi J (7 '] # 1 l^F T : =r} < \4 


91 n ■ 






2 12- 






9 1 4. 

ZL X "rt 




y / ^_ otj *s> o 


_J u u 


.-FT ^VSV X 




^ n 9 ■ 

_J U 






J U 4 




1 no.. . "ff.tfT7 
1 U A m • ^ \>X. . 


q n a . 
3 u d ■ 


■ ■ 77 / — r ^ 


1 04— 7V— 


308- 


■■tlELift, 


1 0 


3 10- 




1 0 8---*flEL«#:. 


312- 




1 1 o---*-;H^S. 


314- 




1 1 2--mTmmm, 


3 16- 




1 


3 18- 





[HI ] 



[02] 



[03] 



122 



116 





/06 




ILL 




us 




/04 

h ■ 


igg 



fOO 



/oa 



206 



2J4 



2f2 



2J0 



204 



202 



200 


306 








5/8 








ilf 






-208 


5fl 








^2 








3/0 








304 








302 





308 




